Conclusions: Outreach efforts were modestly successful in reaching underimmunized children in a Medicaid managed care practice, although the lack of accurate information on telephone numbers and addresses limited the effectiveness. Missed opportunities for immunization also reduced the impact of outreach on immunization coverage.
Arch Pediatr Adolesc Med. 2000; 154:1243 -1247 N ATIONAL immunization standards call for all primary care providers to implement immunization tracking systems that include contacting families when children are overdue for vaccines. 1, 2 The restructuring of Medicaid systems toward managed care models with a greater emphasis on having defined medical homes for children presents opportunities to expand the use of immunization recall systems for low-income children. 3 Primary care providers participating in such programs now have lists of patients for whom they are responsible, based on enrollment through the Medicaid managed care plan. These enrollment lists allow participating primary care providers to target all underimmunized children in their practice who are enrolled in Medicaid, even if the child has seldom or never presented to the practice for care. The potential for outreach is one of the most attractive aspects of a medical home-oriented Medicaid managed care program. However, to our knowledge, no published study has assessed the impact of a recall system targeted at underimmunized children enrolled in these Medicaid systems. To address this question, the study presented here assesses the impact of telephone, mail, and a combined approach to reaching underimmunized children enrolled in a hospital-based Medicaid managed care practice.
Investigators [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] have documented the effectiveness of sending immunization reminders to families when vaccines are due to encourage the timely receipt of immu-nizations, sometimes followed by more intensive efforts aimed at those families who do not respond. Although proactive, this method involves contacting many families who would have had their children immunized without the reminder. Given that resources were limited and immunization rates were known to be relatively high in this study setting, 14 focusing outreach efforts on underimmunized children was a more practical approach. Although research findings 13, [15] [16] [17] support the value of this approach as well, some aspects of Medicaid managed care programs could reduce the impact of immunization recall systems. For example, the lack of accurate address and telephone contact information for this population could limit the effectiveness of recall attempts. In a study of public clinics, Stehr-Green et al 18 found that telephone reminders did not have a statistically significant impact unless analyses were restricted to families with accurate telephone numbers. Because of these types of concerns relevant to Medicaid managed care, this study was undertaken to determine if recall systems would be effective in a Medicaid managed care practice and to assess the relative impact of mail and telephone approaches to contacting families.
RESULTS

INTERVENTION
A total of 264 underimmunized children were included in the study; 71 were randomized to the control group, 60 to the telephone reminder group, 63 to the mail reminder group, and 70 to the sequential mail/telephone reminder group. The groups were similar before the intervention in sex, age, and vaccine-specific immunization rates.
The mean number of telephone call attempts in the telephone reminder group was 1.8, and the mean dura-
DESIGN AND METHODS
OVERVIEW
In this randomized controlled trial, underimmunized children were assigned to 1 of 4 groups: (1) control group, (2) telephone reminder group, (3) mail reminder group, or (4) sequential mail/telephone reminder group. Appointments made to the primary care clinics, visits to the clinics, immunizations received or newly documented, and immunization status of the children were assessed after a 10-week follow-up.
The protocol was approved by the Institutional Review Board at Rhode Island Hospital, Providence.
SETTING
All children enrolled in Medicaid in Rhode Island, except those in foster care and those meeting the Social Security definition of disabled, are required to participate in Rhode Island's Medicaid managed care program (RIte Care). 3, 19 Uninsured children from families who do not meet traditional Medicaid eligibility criteria but whose family income is below 250% of the federal poverty line are also eligible to participate. All RIte Care enrollees select a participating managed care plan and choose or are assigned to a primary care provider who is responsible for providing a range of health services. Children can receive primary care services only from their defined provider, although they may change their primary care provider by requesting this through the managed care plan.
This study focused on children enrolled in RIte Care who were enrolled in the primary care clinics at Hasbro Children's Hospital/Rhode Island Hospital, a universityaffiliated teaching hospital in Providence. These clinics serve as the medical home for more than 10% of the 50 000 children enrolled in RIte Care. Children are assigned to an attending physician within the clinics, and medical care is provided by teams of attending physicians, fellows, residents, nurse practitioners, and nurses. The primary care clinics did not have a formal immunization outreach program before the study.
SAMPLE
Children were eligible for the study if they were younger than 6 years as of September 30, 1998, and continuously enrolled in the primary care clinics at Hasbro Children's Hospital/Rhode Island Hospital during July, August, and September 1998. The managed care plans provide the clinics with a computerized list of patients whose medical home is designated as one of the hospital's pediatric primary care clinics. Children were considered continuously enrolled if they were included in the first enrollment list of each month from July through September 1998, regardless of their visit history, including if they had never been seen at the clinics. A 3-month minimal enrollment was chosen to give some time for newly enrolled children to make a visit to the clinics on their own. The study focused on children younger than 6 years, in keeping with the ongoing emphasis on immunization efforts among preschool children.
The immunization status of the 2117 children meeting the eligibility criteria at Hasbro Children's Hospital/ Rhode Island Hospital was assessed using a computerized immunization tracking system. From October through December 1998, the medical records of all children deemed to be underimmunized were reviewed to verify their immunization status. Children were considered underimmunized if they were overdue for diphtheria and tetanus toxoids and pertussis, polio, Haemophilus influenzae type b, measles-mumps-rubella, or hepatitis B vaccines. Table 1 lists the minimal number of each vaccine required to be considered up-to-date at specific ages for the purposes of this study. These standards were derived from the schedule recommended by the Committee on Infectious Diseases of the American Academy of Pediatrics in 1997. 20 Minimal numbers of vaccine doses were used as the standards to identify children who were overdue for vaccines, rather than those who were currently due. All administered vaccines were included in the assessment, regardless of vaccine timing. Children who appeared on the enrolled lists provided by the managed care plans but had not yet made a visit or forwarded their old medical records to the clinics, and therefore had no documented immunizations, were considered underimmunized and in need of outreach.
(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 154, DEC 2000tion of telephone interactions was 1.3 minutes. Fiftythree percent of the families of children in the telephone reminder group could not be contacted. The major reason for not being able to contact these families was that the telephone number was out of service or incorrect (75% of the families who were not reached). In the other groups, 30.2% of the letter reminders in the mail reminder group were returned because the address was not current, compared with 11.4% that were returned in the sequential mail/telephone reminder group. Telephone calls were attempted for 52 children in the sequential mail/telephone group, but we were unable to contact 28 (53.8%) of these families.
APPOINTMENTS AND VISITS
Children in all 3 intervention groups were more than twice as likely to have made a visit or to have at least scheduled an appointment in the primary care clinics during the 10-week follow-up compared with the control group ( Table 2) . Of the 71 children in the control group, 12 (16.9%) had at least 1 visit during the 10-week follow-up, and another 3 (4.2%) had an appointment scheduled that they did not keep. In the telephone reminder group, 26 (43.3%) children were seen in the primary care clinics during follow-up, and an additional 8 (13.3%) had an appointment scheduled that they did not keep. Of the 63 children in the mail intervention group, 19 (30.2%) had at least 1 visit, and 7 (11.1%) had appointments scheduled but not kept. In the sequential mail/telephone reminder group, 30 (42.9%) children were seen, and an additional 8 (11.4%) had appointments scheduled but not kept. The differences in rates were statistically significant between the control group and the combined intervention groups for appointments scheduled (21.1% vs 50.8%; P=.001) and for visits made (16.9% vs 38.9%; P=.001). Although the trend Of the 2117 children eligible for the study, 333 were underimmunized. Fourteen of these children had received a recent immunization, rendering them ineligible to receive needed vaccines in the coming weeks, and were therefore excluded from the study. The computerized appointment schedule for the primary care clinics was examined for each child, and the 55 children who already had an appointment scheduled in the primary care clinics within 10 weeks were also excluded from the study. The remaining 264 children constitute the study sample.
INTERVENTION
The computerized immunization tracking system operates on a commercially available database (FileMaker Pro; FileMaker Inc, Santa Clara, Calif). Random numbers were generated for children in the immunization tracking system for the purpose of this study. When a child had met all study inclusion criteria, the random number was used to determine which type of outreach the child would receive. The control group received no intervention. English-and Spanish-speaking clinic receptionists attempted to call families in the telephone reminder group, informing them that their child was behind on his or her immunizations and requesting that they make an appointment with their primary care provider. If the family agreed, the receptionist would schedule the appointment during the telephone call and ask them to bring their immunization record with them to the appointment. Telephone numbers were obtained from the hospital registration system, unless the child had never been seen at the hospital, in which case the telephone number listed by the managed care organization was used. Only 1 child had no telephone number from either source. At least 3 telephone call attempts were made, one each in the morning, afternoon, and early evening, before concluding that the family could not be contacted.
For the mail reminder group, a letter was sent to the family, informing them that according to the clinic records the child was behind on his or her immunizations. The letter requested that the family call the clinic to schedule an appointment with their primary care provider and that they bring all immunization records with them to that appointment. A letter was also sent to the families of children in the sequential mail/telephone reminder group. One week after mailing the letter, a clinic receptionist reviewed the computerized scheduling system to determine if the family had scheduled an appointment. If so, no further action was taken. If not, the receptionist telephoned the family, using the same basic procedures as for the telephone reminder group.
FOLLOW-UP
After a 10-week follow-up, the medical records of study children were reviewed to determine the number of visits the child had attended (including nurse-only visits) and any newly received or newly documented immunizations. With these additional data, the immunization status of the study children was then reassessed, using the immunization tracking system. The computerized appointment scheduling system also was reviewed to determine whether any visits were scheduled but not kept, and to assess whether any visits had occurred that were not documented in the medical record.
DATA ANALYSIS
Study data were analyzed using commercially available software (FileMaker Pro and SAS, version 6.12; SAS Institute, Cary, NC). The independent variable was the type of intervention. The 4 main dependent variables were: (1) appointments scheduled at the primary care clinics during follow-up, (2) visits to the primary care clinics during follow-up, (3) immunizations received during follow-up, and (4) immunization status at the end of follow-up. The dependent variables were expressed as proportions, for example, the proportion of children with a scheduled appointment. Differences in proportions were assessed using 2 tests, with PϽ.05 considered significant. Comparisons were made between the 3 intervention groups (telephone reminder, mail reminder, and sequential mail/ telephone reminder). The 3 intervention groups were also combined into 1 group and compared with the control group. An intention-to-treat approach was used for analyses unless otherwise specified.
was for the mail reminder group to have lower rates than either the telephone or sequential mail/telephone reminder groups, these differences did not reach statistical significance (P=.18 for appointments; P=.22 for visits).
Of the 28 children whose families were successfully contacted in the telephone reminder group, 25 (89.3%) had an appointment scheduled, and 19 (67.8%) made a visit. Of the 44 children in the mail reminder group whose letters were not returned, 20 (45.5%) had an appointment scheduled, and 15 (34.1%) made a visit. Of the 40 children in the sequential mail/telephone reminder group whose letter was not returned or who were contacted by telephone, 28 (70.0%) scheduled an appointment, and 22 (55.0%) made a visit.
IMMUNIZATIONS
Children in the intervention groups also were more likely to receive an immunization compared with the control group (PϽ.05). The percentage of children immunized during follow-up was 4.2% (3/71) for the control group, 16.7% (10/60) for the telephone reminder group, 19.0% (12/63) for the mail reminder group, and 25.7% (18/70) for the sequential mail/telephone group. Differences between the 3 intervention groups were not statistically significant (P= .41).
Given the study inclusion criteria, all children in the sample were underimmunized at entry into the study. At the end of follow-up, children in each of the 3 intervention groups were more likely to be up-to-date for immunizations compared with children in the control group (PϽ.05). Using minimal standards defined in Table 1 , the percentage of children up-to-date for diphtheria and tetanus toxoids and pertussis, polio, Haemophilus influenzae type b, and measles-mumps-rubella was 2.8% (2/ 71) for the control group, 13.3% (8/60) for the telephone group, 14.3% (9/63) for the mail group, and 17.1% (12/70) for the sequential mail/telephone group of underimmunized children. Differences between the 3 intervention groups were not statistically significant (P=.82).
The major reason that children were not brought upto-date during follow-up was that they had not made a visit to the clinics during this time. However, nearly one quarter (57/233) of the study children who were not upto-date for immunizations at the end of the study had made a visit to the clinics (14.5% [10/69] for the control group, 34.6% [18/52] for the telephone reminder group, 18.5% [10/54] for the mail reminder group, and 32.8% [19/58] for the sequential mail/telephone group). Forty of these children did not receive any immunizations at all, and an additional 8 did not receive all indicated immunizations. Nine of the children were immunized for all indicated vaccines but required multiple doses of vaccines to be brought up-to-date.
The impact of the intervention is more pronounced when families who were not contacted were removed from the analyses. Of those in the telephone reminder group who were successfully contacted, 25.0% (7/28) were upto-date at the end of follow-up. Of those in the mail reminder group whose letter was not returned because of a wrong address, 18.2% (8/44) were up-to-date. For the sequential mail/telephone group, 20.0% (8/40) of those who were contacted by telephone or whose letter was not returned were up-to-date for immunizations at the end of follow-up.
COMMENT
This study demonstrates that outreach efforts in a Medicaid managed care practice were successful in immunizing children who otherwise would not have received the immunizations in a timely manner. Thirty-nine percent of children in the intervention groups were seen during the 10-week follow-up, compared with 16.9% in the control group. As a result, a greater proportion of children became up-to-date for immunizations in the intervention groups compared with those in the control group (15.0% vs 2.8%, respectively). With the presence of defined provider-patient relationships in primary careoriented Medicaid managed care systems, providers can readily identify the group of children for whom they are responsible, including families who do not routinely seek preventive services. This identification allows for targeted outreach efforts to an extent that is not possible under traditional fee-for-service Medicaid.
Differences between the 3 intervention groups in appointments, visits, immunizations received, or immuni- zation status were not statistically significant. In a study performed at Kaiser Permanente, Lieu et al 15 found that an automated telephone message and a single letter were equally effective, although a combined approach of a letter followed by a telephone message was significantly more effective than were these 2 methods individually at getting the child to medical visits to be immunized. However, as in the present study, they found no statistically significant difference between the methods in bringing the children up-to-date for all vaccines, although they did show a trend in favor of a combined approach. A formal cost analysis for the 3 intervention methods was not performed. However, the telephone outreach method appeared easiest to use, since all outreach efforts must result in a telephone conversation with a receptionist to make an appointment. The effort reaching the families by telephone was not a major burden. The mean number of telephone call attempts in the telephone reminder group was 1.8, and the mean duration of successful telephone contacts was less than 2 minutes. Given that the telephone method was as effective and appeared to be the most efficient, this method is now routinely used in these primary care clinics for outreach of underimmunized children.
Although the outreach efforts had a positive impact that has justified continuing outreach in this study setting, most children were still not effectively reached. As a result, the percentage of children brought up-todate was disappointingly low, and the interventions would be expected to have only a small effect on improving immunization rates for the Medicaid managed care practice as a whole. The major factor limiting the impact of the intervention was the lack of accurate telephone numbers and addresses for the families. Part of this problem is related to the target population, which appears to be mobile and subject to changing or losing telephone service. The findings demonstrate that Medicaid managed care providers must put additional effort into maintaining and updating information systems to maximize their possible uses, such as updating address and telephone number information. This may also be true concerning the accuracy of enrollment lists, as 10 families contacted by telephone during the study (3 in the telephone reminder group and 7 in the sequential mail/ telephone group) denied being patients of the practice. For designated patient panels to be a useful approach to outreach, the patient lists must be accurate and current. Providers also may need to augment the relatively simple outreach methods used here with more aggressive techniques such as home visits. The fact that some children were seen in the clinics during follow-up but did not receive all indicated vaccines emphasizes the need to work with providers to avoid missed opportunities for immunization as well. Presenting to the primary care provider is only a partial success; underimmunized children must receive the needed vaccines.
In summary, the outreach methods resulted in children receiving needed services in the Medicaid managed care practice. However, more vigorous efforts are still needed. In addition, reminder systems need not be limited to immunization delivery but should also be expanded to focus on other key preventive services, such as screening for lead poisoning. The goal should be for all children in these new delivery systems to receive optimal levels of all indicated preventive services.
